Objectives: to describe the clinical characteristics and outcomes of acute community acquired pneumonia in children at a reference public hospital in Pernambuco State, Brazil (2010 -2011 Methods 
Introduction
Community acquired pneumonia (CAP) is an acute inflammatory disease of the pulmonary parenchyma of infectious nature that affects individuals outside the hospital environment or appears in 48 hours after hospital admission. 1, 2 Brazil occupies the 15 th position among the other fourteen countries which are responsible for 74% of the disease episodes in children under five years old. 2 The incidence of pneumonia among children under the age of five in developing countries is five times higher than in developed countries. 3 According to the World Health Organization (WHO) data, pneumonia is responsible for 21% of children´s deaths in Africa and Asia, 19% in the Middle East and 12% in America and Europe, becoming higher in regions that present inefficient health systems. 3, 4 Of all these cases, 7-13 % are serious and require hospitalization. 4 6.3 million children died before the age of five in 2013, almost 52% (3.257 million) died of infectious diseases, being the main causes, such as diarrhea, malaria and pneumonia, however the latter killed most children. 5 In Brazil, according to the data from Departamento de Informática do Sistema Único de Saúde (Datasus) (Information Technology Department of the Unified Health System), in the period between 2008-2012, pneumonia caused 12.722 deaths in children younger than 14 years of age. 6 There are no data of pneumonia incidence in this age range and from different Brazilian geographic regions, however, 461 thousand children were hospitalized in public hospitals with the disease in 2012, and 35.380 were in Pernambuco State. 6 WHO identifies the main risk factors for severe forms of pneumonia such as age, low birth weight, malnutrition, children was not breastfed and having more than seven members in the same household, exposure to HIV, outdated vaccine calendar and low maternal schooling. [7] [8] [9] However, other factors may interfere with clinical presentation of CAPas the virulence of the pathogen and the immune response of each individual. [10] [11] [12] The main symptoms of pneumonia in children are fever, cough and tachypnea, [2] [3] [4] [5] but symptoms such as otalgia, 13 abdominal pain and chest pain may also be present. 14 The increased intensity of respiratory difficulty is known as a predictor of severe pneumonia. 13 The recognition of clinical characteristics in associated emergency care for a possible evolution of pneumonia to a pleural effusion, allows medical interventions that may positively interfere in the outcome of the patient. 16 However, this study aims to describe and compare the clinical characteristics and outcomes in cases of acute community acquired pneumonia in children assisted at a public hospital in the Northeast region of Brazil. In addition, a proposal of a flowchart for care and management of suspected cases of acute community pneumonia in children will be used in health units.
Methods
A retrospective study as case series with an internal comparison group, including patients between the ages of 28 days and 14 years old, admitted with a diagnosed hypothesis of pneumonia at Hospital da Restauração (HR) in the city of Recife, the capital of Pernambuco in the period of May, 2010 to May, 2011. HR is the largest public health network unit for emergency services and traumas managed by the Secretary of Health in the State of Pernambuco. The pediatric emergency unit offers clinical care and provides high complexity services for the sick from anywhere in the State.
From the analysis of the admission book at the emergency unit, the patients´ medical files presented a diagnosed hypothesis of pneumonia and\or abdominal pain as undefined etiology, a common symptom in children with pneumonia 10 were preselected. At admission, the hypothesis of pneumonia was performed based on clinical complaints of fever and\or anorexia and\or asthenia and\or coughing and\or signs of respiratory distress, which was confirmed by the presence of radiological changes (opacity and/or a display of air bronchogram and pleural effusion, characterized by opaque hemithorax with a contralateral deviation of the mediastinal structures) (Figure 1) .
The socio-demographic data (age, gender and origin), prior history (anemia, malnutrition, abdominal pain and asthma), clinical information of current disease (duration of coughing and fever), physical exam (wheezing, tachypnea and signs of respiratory failure), complications (empyema, efisema and pneumothorax) and treatments performed, all these information were obtained from medical files and registered in a specifically prepared form for this research.
The signs of severity were confirmed by the presence of the following: nostril flaring (NF), subcostal screening (SCS), peripheral oxygen saturation (SpO 2 )<94%, cyanosis and tachypnea. The latter was evaluated according to the respiration rate (RR) and age range: RR>60 respiration movement per minute (rmpm) in <2 months; RR>50 rmpm at 2-12 months; RR>40 rmpm at 12-59 months and RR>30 rmpm in >60 months, these are according to the Diretriz Brasileira de Pneumonia (Brazilian Guideline recommendation in pneumonia). 2 Data relating to the treatment, as a therapeutic scheme (penicillin and oxacillin + Ceftriaxone association) and the antibiotic change scheme, oxygen therapy, ventilatory support with the use of Venturi mask or Assisted Mechanical Ventilation (AMV) and thoracentesis for thoracic drainage were equally extracted from the medical file. There was a therapeutic failure on the registration of changing the antibiotic and\or the occurrence of one of the following complications: pneumothorax, bronchopleural fistula, persistent and/or recurrent empyema and pneumatocele.
The cases were stratified in two groups, according to the severity of the disease based on clinical and radiological criteria recommended by the Diretrizes Brasileiras de Pneumonia 2 (Brazilian Guidelines for pneumonia): group I or PNM\DP (complicated pneumonia with pleural effusion) and group II or PNM (non-complicated pneumonia without pleural effusion).
The distribution of frequency (absolute and 
Results
A total of 1316 children were admitted to the pediatric ward at HR in the period of this study, 293 medical files were pre-selected, but five were not found. After the analysis of 288 medical files, 80 met the inclusion criteria of this study, which was a confirmed diagnose of pneumonia based on the clinical and radiological findings. Figure 1 shows a flowchart on selected case studied.
Of the 80 cases analyzed, most of the children were up to four years old (72.5%), which around 1/3
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Flowchart of the study population selection. were less than 12 months old and were males (61.2%). The proportion of the cases of severe pneumonia was higher in children below the age of four than over four (80% versus 56%, p=0.025) ( Table 1) . In group I, only three children (5.5%) had a history of respiratory disease (asthma). As for the signs and symptoms of the current disease, most reported having fever (88.7%) and coughing (87.5%).
The median time of fever and coughing was higher in patients of group I (pneumonia with effusion), however no statistical significant difference (p>0.05) ( Table 1) . Wheezing was observed in 80% of the patients with pleural effusion and in 72% of those with pneumonia and abdominal pain were frequent symptoms in this sample of both groups ( Table 1) .
The severity criteria mostly registered were: NF (62.5%), tachypnea (57.5%), SCS (46.2%) in all the medical files mentioned cyanosis was present in six patients of group I (10.8%) Unlike SpO 2 <94%, was registered only in 45% of the medical files. Among the signs of severity, only the screening presented a statistically significant difference comparing the PNM/DP groups (40% and 4%, respectively, with p=0.001) ( Table 1) . Among other morbid conditions registered in the medical files, anemia was the most frequent condition (18.7%).
Twelve (15%) of the 80 patients were required treatment in the intensive care unit (ICU) at the moment of admission. The closed thoracic drainage was necessary in different moments of hospitalization: at admission (52.7%), between the 2 nd and 4 th day of hospitalization in (30.9%), and after the 7 th day of hospitalization, 9/55 (16.3%) patients. A child remained with the drainage for 1-73 days (median 10 days). Only one patient required bilateral drainage.
In the first puncture performed after hospitalization, a cloudy pleural fluid was observed in 38/55 (69%) patients, pyohematic in 9/55 (16.4%), serous/citrine in 3/55 (5.4%), and hematic in 5/55 (9%). Of the 55 patients were drained only 9 were submitted to microbiological analysis. In these samples, Staphylococcus aureus (n=3) and Streptococcus pneumoniae (n=2) bacterias were isolated. The blood culture was performed in 24 patients, however there were no registration of the results in the medical files. As for the location of the pneumonia, the right lung was more affected than the left in both groups.
The therapeutic scheme mostly used was the association of oxacillin and ceftriaxone (53.7%), the crystalline penicillin was chosen as the first scheme for only four patients. Of the 80 patients, 20 (25%) presented therapeutic failure, it was necessary to change the following schemes: vancomycin and meropenem in 3 patients, vancomycin and ceftriaxone in 14, and linezolid in 3 ( Table 2 ).
The oxygen therapy was performed in 32% of the children in group II, with a median of 4.5 days of use (3-14 days), mechanical ventilation was required in the ICU for two children, while 30.9% of the patients in group I needed oxygen therapy for a period of time that ranged from 1-79 days, with a median of 4 days, which nine patients still needed mechanical ventilation ( Table 2) .
As to the outcome, six children in group I died, representing 7.5% of the total of children with pneumonia, all of them came from the countryside of the state (p=0.026). Among the children who died, half of the deaths occurred less than four days of hospitalization (p=0.001) ( Table 3) .
Discussion
In this present study, the median of days for fever and coughing was superior than 10 days for both groups, associated with altered respiratory frequency and wheezing. The presence of coughing and tachypnea, mainly among patients with previous history of wheezing, was not pathognomonic of pneumonia. 16 However, the association of tachypnea, SCS 17 and NF 18 increased the chances of CAP diagnosis, especially if the patient presented coughing and fever. The presence of SCS in more than half of the cases evaluated illustrates the severity of the clinical framework in the diagnosis of children attended in the emergency research service.
The presence of abdominal pain in 20-30% of the cases is not a parameter considered in the Ministry of Health guidelines, but it can be important to identify possible cases of atypical pneumonia in children in primary care. 13.15 In a retrospective analysis between the years 2002 -2007 with children from 0-18 years old, Moore et al. 11 reported that the installation of the abrupt disease (resulting in less time of having fever and coughing before admission) associated with great intensity of respiratory difficulty and are also severe pneumonia predictors in childhood.
The severity rate recommended by WHO, was not mentioned in any of the medical files at the first medical care or during the evolution of the disease. The suggestive parameters of respiratory involvement are important for the severity rating recommended by the Diretriz Brasileira de Pneumonia (Brazilian Guideline of pneumonia), including SCS, NF and SpO 2 , and were registered in Table 1 Demographic characteristics of the study population according to the severity of the pneumonia at the moment of admission. Hospital da Table 2 Location and days of hospitalization, procedures and treatments and children complications with pneumonia hospitalized at Hospital da approximately 50% in the medical files. Particularly, the lack of registration on O 2 saturation draws attention, because the hypoxia is an important severe predictor and lethality for children with pneumonia, and serves to define the best practice for these patients, as the early use of oxygen, which reduces the hypoxia tissue and improves the located immunological response. 19, 20 Lozano, 20 in a systematic review, observed the risk of death in children with pneumonia and O 2 saturation lower than 92% may vary from 1.4 to 4.6, demonstrating the relevance of this parameter. The presence of SCS was the only severe predictor, however, the veracity of this observation should be seen with parsimony due to the loss of the registration of half of the medical files of both groups.
The request for blood culture of patients with pneumonia at admission is unusual and, of 80 patients, 24 were requested, however, there are no registration of the results in the medical files, but a insignificant attention was given to this exam and it seems to be repeating in other regions of the country. 21 Although a low sensitivity exam, 2, 21 should be routinely performed in hospitalized patients with pneumonia, 2,21 especially those of greater severity, once the initial treatment is empirical and the positive blood culture result could direct to a better therapy, in addition to provide information on the hospital biome. The occurrence of pleural effusion in pneumonia is 2% to 30%, and is associated with a higher risk of death. 7,22.23 In this study, pneumonia associated with pleural effusion occurred more frequently in children younger than five years old, and has been associated to higher therapeutic failure and thoracentesis. The finding of 69% of patients´ medical files in group I had registered a cloudy drained pleural fluid and in only nine cases were requested a culture and beyond the results were duly noted, there were doubts about the existence of the protocol to perform a culture of these cases along with the follow-up. Also, it was questioned the non-valued registry or the limitation of resources to perform the exam, which may be contributing to the therapeutic failure and the selection of bacteria resistant to antibiotics of frequent use in the hospital environment. 2, 24, 25 Malnutrition and anemia observed in children do not interfere in the severity of pneumonia, although these are diseases jeopardizing the immune response and indirectly the response of the treatment. 7, [26] [27] [28] On the other hand, the immaturity of the immune system, especially with younger children, may have contributed to the unfavorable outcome of six children.
Most of the deaths from pneumonia in pediatrics occur in developing countries, 1, 2, 4, 28 where the access to healthcare is precarious and the health services often do not have the minimum resources to appropriately attend these children, such as the support for oxygen therapy, proper medication and qualified physician to monitor these children. 28 Although it is not possible to establish the causeeffect relationship between the exclusive occurrence of deaths in smaller children who were admitted to HR, transferred to other health units, especially from the countryside in the state of Pernambuco, where there is little availability of physicians that could identify the patients´ clinical signs of great severity in advance, associated to a deficient structure, questioning the role this factor may have contributed to these deaths, knowing that 50% of the six patients presented a fatal outcome with less than four days of admission.
An advance attendance for a child suspicious of having pneumonia and the proper classification of severity is fundamental, knowing that the increased proportion of children with severe pneumonia are those of younger age, suggesting the immaturity of the children´s immune system may be a severe factor to the clinical framework and to the response of the treatment, being intensified by the delay in initiating the treatment. The scenario becomes more complex when the microbiological confirmation of the infection is negative, beginning a treatment with antibiotics in a presumptive manner in relation to the etiological agent and the sensitivity to the choice of the antibiotic.
The risk factor interferences in developing countries have contributed greatly to reduce pneumonia, diarrhea and measles mortality which together were responsible for 3.6 million deaths registered in 2013 in comparison to 2000. Studies show that actions on the modifiable risk factors will lead to a progressive reduction of mortality due to this cause. 3 Finally, the clinical signals required to classify the severity of the disease are easily obtained with physical examination and should be registered for all the patients presenting pneumonia symptoms at the attendance in any health unit, mainly at high complexity care units and school hospital. In Figure  2 shows a flowchart of hospital attendance of children with pneumonia which could assist the physician to define the protocol for the children´s treatment for the severe disease, however, it is necessary to emphasize the importance to register the fundamental instrument for health manager´s decisionmaking, but also to scientific research and health professional training.
The elaboration of a score, the example that already has been proposed to identify in advance children with suggestive signs of severe pneumonia is an important tool for professionals to perform the first medical care, either in the family health programs, hospitals located in the countryside of the State and tertiary care hospitals, allowing the standardization of protocols care define where the patient will be treated and the best support for the case contributing in reducing death risks of pneumonia. Flowchart for care proposal and suspected cases management of acute pneumonia community in pediatric units. 
